A 4-interval forced-choice procedure was used to determine the detection threshold for electric shock in psychopathic and nonpsychopathic criminals. The use of a constant-current stimulator, a concentric electrode, and monitoring of the skin-electrode impedance permitted precise control over the characteristics of shock administered. The results indicated that the psychopathic Ss had a significantly higher detection threshold than did the nonpsychopathic Ss. Several interpretations of these findings were offered, along with some comments on their implication for fear-conditioning and avoidancelearning studies with psychopaths.
While the psychopath performs well in a variety of learning situations (e.g., Bernard & Eisenman, 1967; Fairweather, 1953; Sherman, 1957) , he apparently does not learn to avoid punishment as readily as do normals (Lykken, 1957; Schachter & Latane, 1964; Schoenherr, 1964) . Since avoidance learning may be mediated by fear reduction (e.g., Solomon & Wynne, 1954) , it is possible that the psychopath's relative failure to avoid punishment is related to the difficulty with which he acquires the appropriate fear responses (Hare, 1965a (Hare, , 1965b Lykken, 1957) . Consistent with this view is the recent finding that psychopaths show little evidence of emotional arousal (conditioned anticipatory responses) prior to an impending noxious stimulus (Hare, 1965c; Lippert, 1965) .
A recent study by Schoenherr (1964) raised the possibility that the relatively slow fear conditioning and avoidance learning of the psychopath may be related to a higherthan-normal threshold for the detection of noxious stimulation. Schoenherr's data indicated that a group of primary psychopaths had a higher absolute threshold for electric shock delivered to the forearm than did groups of secondary psychopaths and normal controls. The implication, apparently, is that the psychopath may experience any given level of shock intensity as being subjectively less intense than do normal subjects (5s), and 1 This research was supported by Public Health Research Grant 609-7-163 from the National Health Grants Program (Canada). The author is grateful to William Petrusic for his helpful comments on the study. that this could account for the psychopath's poor performance on tasks involving noxious stimulation. Before considering this possibility further, however, a replication of Schoenherr's finding was deemed essential for several reasons: (a) no details of his procedure were given, beyond stating that the method of limits was used; (b) apparently no attempt was made to control for differences in response criterion (Swets, 1961) and skinelectrode impedance (Tursky & Watson, 1964) ; and (c) the differences in threshold reported, though statistically significant, were small in absolute terms.
The present study, therefore, attempted to determine the relationship between psychopathy and sensitivity to shock, using a fouralternative forced-choice procedure (Blackwell, 1953) . According to Swets (1964) , the forced-choice procedure permits a measure of sensitivity that is relatively unaffected by response bias, and consequently seems appropriate for use where primary emphasis is upon sensory, rather than motivational or response, processes. A method of delivering shock that permitted precise control over skin-electrode impedance (Tursky & Watson, 1964) was used.
METHOD Subjects
The Ss were 25 male inmates of the British Columbia Penitentiary, a maximum-security institution. Nine of these 5s (Group Pi) were classified as psychopaths according to criteria outlined by Cleckley (1964) . Eight Ss (Group Pa) who exhibited a number of psychopathic characteristics, but about whom 268 there was some doubt, constituted a second group. A third group (Group NP) consisted of eight nonpsychopathic 5s. The three groups were similar in terms of age (Mdn = 33), education (Mdn = 9 yr.), revised beta IQ (Mdn=lll), and time served on current sentence (Mdn = 2 yr.). Four additional 5s who had been asked to participate in the study refused to do so. Two of these 5s would have been placed in Group Pi, one in Group P 2 , and one in Group NP.
Apparatus
A Lafayette constant-current stimulator (with a 50,000 ohm resistor in series) and Hunter electronic timers were used to deliver a 300-msec. ac shock through a concentric electrode (Tursky, Watson, & O'Connell, 1965) attached to the volar surface of the left forearm. A vernier dial fitted to the stimulator permitted fine adjustments in shock intensity to be made. Instructions and stimuli signaling the intervals during which shock was presented were programmed on a Uher tape recorder and fed through padded earphones. A Uher Diapilot used with the tape recorder permitted the simultaneous control of shock delivery.
Procedure
The electrode site was cleaned with alcohol and rubbed briskly with Sanborn Redux electrode paste. An additional amount of Redux was used to reduce the skin-electrode impedance to 5000 ohms, after the method described by Tursky and Watson (1964) . The impedance was checked several times throughout the experiment, and, when necessary, the amount of Redux was adjusted so as to maintain an impedance of 5000 ohms. Such adjustments, however, were seldom needed.
Since the detection threshold for shock differs greatly from person to person, the intensities to be used in the forced-choice portion of the experiment were first determined individually by the method of limits. About five ascending and five descending series of trials were used for this purpose, the actual number being dependent upon how variable S's performance happened to be. In this way, five intensities of shock representing values around the threshold were selected for use in the forced-choice experiment.
The 5 was then told that he would receive a series of trials on which he would hear the numbers "1," "2," "3," "4," and that after one of the numbers he would receive a shock. His task was to decide which number the shock followed, and to guess if necessary. The interval between numbers was li sec., while about 5 sec. elapsed between trials.
The five intensities of shock previously determined were presented in five blocks of 10 trials each. Each block consisted of a single intensity, with the order of presentation of blocks being random. The interval which contained the shock on each trial was also randomly determined. On the basis of S's performance during these first 50 trials, the five intensities of shock were adjusted for use during the next 50 trials. The reason for this seemingly complex procedure is as follows: The intensities determined with the method of limits were only approximate and were no doubt greatly influenced by 5's criterion for reporting the detection of shock (Swets, 1961) . The first 50 forced-choice trials provided a means of checking upon the adequacy of these intensities. For example, an 5 who was very accurate at detecting even the weakest shock during these trials would have the intensities lowered for subsequent trials. The second part of the forced-choice experiment thus consisted of a replication of the first part, with the shock intensities appropriately adjusted. No specific payoffs were used beyond encouraging each 5 to do his best.
RESULTS
The 50% threshold corrected for chance success was estimated by transforming the percentage of correct responses into z scores and plotting them against stimulus intensity. A straight line was fitted to the resulting points by visual inspection and the threshold taken as the intensity (ma.) required for an S to get 62.5% of his choices of interval correct during the last SO trials. This represents the percentage of correct responses lying midway between chance (25% since four intervals were involved) and perfect performance, and is equivalent to employing a correction for chance success (Swets, 1964) .
The individual and group values thus obtained are presented in Table I. 2 A KruskalWallis analysis of variance on the ranked data revealed that the three groups differed significantly (# = 7.2, df = 2, p<.05). Since these groups can be viewed as a set of ordered categories (representing different degrees of psychopathy), a nonparametric test for monotonic trend of independent samples was performed. This test, described by Ferguson (1965) , makes use of the statistic S employed in the definition of Kendall's tau. The normal deviate obtained in this manner (z = 2.62, p < .01) indicated that mean threshold was a monotonic function of degree of psychopathy (as represented in the three groups involved).
Although the variances were not significantly different from one another (Cochran's C = .S7, p>.OS; see Winer, 1962) , the range of thresholds obtained for Ss in Groups P! and P 2 is noteworthy and not easily explained. In view of the consistently high thresholds of Ss 1-7 in Group PI, it would be tempting to conclude that Ss 8 and 9 had been misclassified. However, there was no indication that this had in fact happened. While it is not evident from the data in Table 1 whether the psychopathic groups have high detection thresholds or whether Group NP has an unusually low one, indirect evidence suggests that the former is the case. Thus, the mean threshold for seven male university students tested concurrently with the inmates was 1.99 ma., while several other studies, though employing somewhat different procedures, have obtained thresholds in the 1.00-2.00 ma. range (Rosner, 1964; Schmid, 1961; Uttal, 1960) .
DISCUSSION
While the above results clearly support Schoenherr's (1964) finding that psychopaths have a higher-than-normal threshold for the detection of electric shock, it is possible that at least part of the effect was due to a lack of interest or to the rapid development of boredom on the part of the psychopaths. In spite of the fact that motivational variables are presumed to play only a small role in determining a forced-choice threshold, correct identification of the interval containing the shock requires a degree of sustained attentiveness that the psycopath may be unable or unwilling to give. It is conceivable that the use of appropriate payoffs would improve the psychopath's performance somewhat.
An additional reason for the psychopath's high detection threshold may be related to various, as yet unidentified, peripheral factors, such as an unusual combination of skin and receptor characteristics at the electrode site. In the absence of any information concerning these factors, however, further speculation along these lines would be premature.
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Probably the most tenable hypothesis concerning the psychopath's high shock-detection threshold is that it is related to his relatively low level of anxiety-produced drive (e.g., Claridge & Herrington, 1963; Cleckley, 1964; Hare, 196Sa, 196Sc) . Brown (1961) has noted that the Hullian multiplicative theory of drive leads to the prediction that a high drive level will result in a lower detection threshold. Similar suggestions concerning drive level and threshold have been made by several other investigators, including Kendler (1965) and Fuster (1958) . Schoenherr (1964) has indicated that one implication of the psychopath's high detection threshold is that he does poorly in avoidancelearning situations because he is being administered shocks that are, in effect, less painful than they are for normal Ss. This argument could be extended to include the psychopath's poor conditioning in situations involving a noxious stimulus as the UCS. A further implication, subject to empirical test, is that the psychopath will condition better with a more 8 The evidence indicating that psychopaths may have lower palmar skin conductance than normal Ss (Hare, 196Sc ) is probably not relevant here. However, since the current can flow through the electrode paste on the surface of the skin and also through the skin itself (i.e., the paste and skin tissues can be viewed as forming parallel resistors), the actual amount of current-stimulating receptors in the skin is dependent upon the resistance of each path. Thus, while the total skin-electrode impedance was maintained at 5000 ohms, there were, no doubt, individual differences in the resistance of the skin tissues and, hence, of the amount of current flowing through these tissues. The generally large amount of current needed for detection was probably related to the existence of these parallel paths. It is possible, also, that the high thresholds of the psychopathic Ss were related to higher skin-tissue resistances between the inner and outer poles of the concentric electrodes.
intense UCS, that is, with a UCS that is as subjectively intense for him as it is for normal 5s.
However, it does not necessarily follow that an S with a high detection threshold will experience shock at any given level as being less intense than will another 5 with a lower threshold. Nor does it follow that the psychopath's high detection threshold means that he can tolerate more intense shock. As a matter of fact, several studies have found that psychopaths and normal Ss did not differ in the level of shock reported to be their maximum (Hare, 196Sc, 1966; Schoenherr, 1964) , while others (e.g., Schachter & Latan6, 1964) have found that psychopaths assign the same "painfulness" ratings to a given shock that normal Ss do. Although this may simply reflect the psychopath's well-known tendency to avoid undue discomfort (by saying he has had enough when in fact he can take more), it is quite possible that the subjective intensity of shock increases at a greater rate for these Ss. That is, the psychophysical function relating physical and subjective intensity of shock may not be the same for psychopathic and normal Ss.
As an additional point, it is interesting to note that in Schoenherr's (1964) study, the correlation between detection threshold and tolerance level was .41 for the secondary psychopaths, .20 for the normal control Ss, but -.54 (p < .05) for the primary psychopaths. 4 That is, contrary to the correlations for other Ss, the primary psychopaths with the highest detection threshold had the lowest tolerance level. Whether this means that these Ss experienced an extremely rapid increase in subjective intensity or that they were the most psychopathic and hence least ready to tolerate pain is unknown.
Finally, it should be noted that the present study, like most studies in this area, involves a very real problem in sampling. The population from which Ss were sampled consisted, in the strict sense, of psychopaths whose deviant behavior had led to incarceration. The recently published study by Robins (1966) indicated that such Ss constitute only * These correlations, each based on # = 20, were calculated by the present author using data presented in the appendix. a small and, in some respects, an unrepresentative sample of psychopaths in general. In an even stricter sense, of course, the sample was representative of only those psychopaths who were willing to serve as Ss. While there is perhaps no obvious reason why the factors contributing to the behavior of incarcerated psychopaths should not also apply to psychopaths in general, the generalization of results such as the present ones must nevertheless be made with caution.
